Use of 3H and 14C double-labeled glucose to assess in vivo pathways of amino acid biosynthesis in Escherichia coli.
3H and 14C tracing data concerning amino acid biosynthetic pathways in Escherichia coli K12 are presented. Thirteen acidic and neutral amino acids were isolated from protein hydrolysates of wild type E. coli K12 grown aerobically or anaerobically in the presence of [U-14C]glucose together with [1-3H]glucose, [3-3H]glucose, [4-3H]glucose, or [6-3H]glucose. The observed 3H/14C counts of the amino acids were compared with the ratios expected on the basis of the input substrate specific activities and present understanding of biosynthetic pathways. For nine amino acids, serine, valine, leucine, threonine, isoleucine, glycine, glutamate, proline, and phenylalanine, the agreement between anticipated and observed specific activities was satisfactory. For the remaining four, methionine, alanine, aspartate, and (in cells labeled with [3-3H]glucose) tyrosine, the anticipated and observed specific activities differed markedly. For alanine, aspartate, and tyrosine, the differences are probably due to exchange of tritium in the course of biosynthesis; for methionine, it may be that there is a principle source of the methyl group other than carbon 3 of serine.